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Supportinf Figure S1: The structure of  site I dyes (Warfarin, Phenylbutazone, Oxyphenbutazone, Azapropzone, Indomethacin and CMPF) and site II dyes (Ibuprofen, Diazepam, Diflunisal, Flufenamic acid and Indoxyl Sulphate).
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Figure S2: Structure of Human Serum Albumin (PDB: 6HSC) 
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Supporting Figures S3(a-p) represents the 2D and 3D structure of ADR1HSA2,3,4,5,6,7,8,9. conformers visualized using Biovia Discovery Studio visualizer. ADR1 dye is represented in ball and stick model in red colour. Green colour dotted line indicates hydrogen bonds with electronegative elements like N and O atoms, light green colour dotted line indicates carbon-hydrogen bonds; light purple colour indicates pi-alkyl interactions, violet colour dotted line indicates – pi-sigma interaction. Light green colour amino acids without interactions represent van der Waals interactions. 
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Supporting Figures S4(a-n) represents the 2D and 3D structure of ADR2HSA1, 2,4,5,6,7,8,10 conformers visualized using Biovia Discovery Studio visualizer. ADR2 dye is represented in ball and stick model in green colour. Green colour dotted line indicates hydrogen bonds with electronegative elements like N and O atoms, light green colour dotted line indicates carbon-hydrogen bonds; light purple colour indicates pi-alkyl interactions, violet colour dotted line indicates – pi-sigma interaction. Light green colour amino acids without interactions represent van der Waals interactions and red colour interaction represents unfavourable interaction. 
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Supporting Figure S5: Represents the three-dimensional structure of site I and site II drugs. Drugs are represented in ball and stick model in brown colour.  Green colour dotted line indicates hydrogen bonds with electronegative elements like N and O atoms, light green colour dotted line indicates carbon-hydrogen bonds; light purple colour indicates pi-alkyl interactions, violet colour dotted line indicates – pi-sigma interaction. Light green colour amino acids without interactions represent van der Waals interactions and red colour interaction represents unfavourable interaction. 
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Supporting Figure S6: The 2D diagram of ADR2HSAWAR, ADR2HSAAZA, ADR2HSAPBZ, ADR2HSAOPBZ, ADR2HSAINDO, ADR2HSACMPF, ADR2HSAIBU, ADR2HSADIFLU, ADR2HSADIAZ, ADR2HSAFA and ADR2HSAINSL visualized using Biovia Discovery Studio visualizer. Green colour dotted line indicates hydrogen bonds with electronegative elements like N and O atoms, light green colour dotted line indicates carbon-hydrogen bonds; light purple colour indicates pi-alkyl interactions, violet colour dotted line indicates – pi-sigma interaction. Light green colour amino acids without interactions represent van der Waals interactions and red colour interaction represents unfavourable interaction. The blue halo surrounding the interacting residues represents the solvent accessible surface that is proportional to its diameter.2g
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Supporting figure S7:  Represents the three-dimensional structure of site I and site II drugs. Drugs are represented in ball and stick model in brown colour.  Green colour dotted line indicates hydrogen bonds with electronegative elements like N and O atoms, light green colour dotted line indicates carbon-hydrogen bonds; light purple colour indicates pi-alkyl interactions, violet colour dotted line indicates – pi-sigma interaction. Light green colour amino acids without interactions represent van der Waals interactions and red colour interaction represents unfavourable interaction. The blue halo surrounding the interacting residues represents the solvent accessible surface that is proportional to its diameter.2g
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[bookmark: _Hlk126186271]Supporting Figure S8: Represents the ribbon structure of site I and site II drugs (depicted in blue colour ball and stick model) with ADR2HSA complex, where the dye is depicted in blue colour ball and stick model and the BSA is coloured based on solid ribbon model; Red colour  represents helix; green and white colour represents turns and coils
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Supporting Figure S9: Represents the 2D structures of HSA with site I and site II binding drugs visualized using Biovia Discovery Studio visualizer. Green colour dotted line indicates hydrogen bonds with electronegative elements like N and O atoms, light green colour dotted line indicates carbon-hydrogen bonds; light purple colour indicates pi-alkyl interactions, violet colour dotted line indicates – pi-sigma interaction. Light green colour amino acids without interactions represent van der Waals interactions and red colour interaction represents unfavourable interaction. The blue halo surrounding the interacting residues represents the solvent accessible surface that is proportional to its diameter.
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 Supporting Figure S10 represents the 2D structure of HSA-Site I and BSA-Site II complex with ADR1 dye visualized using Biovia Discovery Studio visualizer. ADR1 dye is represented in red colour. Green colour dotted line indicates hydrogen bonds with electronegative elements like N and O atoms, light green colour dotted line indicates carbon-hydrogen bonds; light purple colour indicates pi-alkyl interactions, violet colour dotted line indicates – pi-sigma interaction. Light green colour amino acids without interactions represent van der Waals interactions and red colour interaction represents unfavourable interaction. The blue halo surrounding the interacting residues represents the solvent accessible surface that is proportional to its diameter.
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Supporting Figure S11 represents the 2D structure of HSA-Site I and HSA-Site II complex with ADR2 dye visualized using Biovia Discovery Studio visualizer. ADR1 dye is represented in red colour. Green colour dotted line indicates hydrogen bonds with electronegative elements like N and O atoms, light green colour dotted line indicates carbon-hydrogen bonds; light purple colour indicates pi-alkyl interactions, violet colour dotted line indicates – pi-sigma interaction. Light green colour amino acids without interactions represent van der Waals interactions and red colour interaction represents unfavourable interaction. The blue halo surrounding the interacting residues represents the solvent accessible surface that is proportional to its diameter.




Supporting Information Table:
[bookmark: _Hlk126189780]Table ST1: Energetics of all conformers of HSA with site I and site II binding drugs in kcalmol-1
	Conformation
	Binding Energy (B.E)
	Ligand
efficiency
	Inhibitory constant,
Ki (m)
	Intermolecular 
energy
	vdW + H
bond + desolv Energy
	Electrostatic energy
	Torsional energy
	Total 
internal 
Unbound
Energy


	HSAWAR
	-6.98
	-0.3
	7.61
	-8.47
	-8.26
	-0.21
	1.49
	-0.98

	HSAAZA
	-5.95
	-0.27
	43.38
	-6.85
	-6.77
	-0.07
	0.89
	-0.37

	HSAPBZ
	-6.88
	-0.46
	9.13
	-8.37
	-7.58
	-0.79
	1.49
	-0.4

	HSAOPBZ
	-5.8
	-0.24
	55.79
	-7.59
	-7.6
	0.01
	1.79
	-1.53

	HSAIMET
	-6.62
	-0.26
	14.03
	-8.11
	-7.89
	-0.22
	1.49
	-0.78

	HSACMPF
	-4.96
	-0.29
	230.6
	-7.35
	-4.06
	-0.329
	2.39
	-0.77

	HSAFA
	-5.87
	-0.26
	49.76
	-7.36
	-7.31
	-0.05
	1.49
	-1.46

	HSAIBU
	-8.56
	-0.43
	531.9
	-10.05
	-8.71
	-1.34
	1.49
	-0.8

	HSADIAZ
	-8.39
	-0.42
	704.6
	-9.88
	-8.76
	-1.12
	1.49
	-0.859

	HSADIFLU
	-8.72
	-0.48
	405.59
	-9.91
	-8.53
	-1.38
	1.19
	-1.23

	HSAINSL
	-6.92
	-0.49
	8.49
	-7.81
	-7.23
	-0.58
	0.89
	-1.24




Table ST2: Molecular interaction parameters of all conformers of HSA with site I and site II binding drugs
	Conformation
	Binding Energy
	Hydrogen-Bonding
Interaction
Donor -Acceptor
Amino acid-Dye
	Bond 
Distance

	Hydrophobic 
interactions
	Bond
Distance

	HSAWAR
	
	SER202 (OG…..L)



	  3.57
	Pi-Alkyl
VAL344
ARG484
LEU481
LEU481
Pi-Sigma
LEU481
	
4.84
5.47
4.89
5.31

3.95

	HSAAZA
	
	GLN94(N….N)
GLN94
	3.07
3.59
	Alkyl
LYS93
PRO96
	
4.16
4.40


	HSAPBZ
	
	HIS67(ND….L)


   
	4.08










	Alkyl
PRO96
Pi- Anion
GLU252
Pi- Pi Stacked
HIS67
Pi- Pi T Shaped
HIS67
Pi- Sigma
PRO96


	
4.86

3.81

4.42

5.13

3.47

	HSAOPBZ
	
	PRO499(H….O)
LYS500(CA….O)




	1.98
3.32
	Pi-Alkyl
TYR497
VAL498
LYS500
Alkyl
LYS534
LYS500
Pi-Pi T Shaped
TYR497


	
5.42
5.24
4.71

4.86
4.88

5.75

 

	HSAIMET
	
	GLU95(OE1….H)
GLU95(O….N)        
        

	2.26
3.27
	Pi-Alkyl
PRO96
LYS93
Alkyl
PRO96
Pi-Anion
GLU97

	
4.57
5.21

5.20

4.49

	HSACMPF
	
	ARG484(NH2…..O)
CYS477(O….H)        
LYS205(N….O)        
LYS205(NZ….O)        
ASN458(O….H)        
ASN458(OD1….H)        
       

	3.26
2.73
2.95
3.19
2.75
3.02



	Pi-alkyl
ALA201
Alkyl
VAL462
ALA201
ARG197

	
4.31

3.85
4.14
4.41


	HSAIBU
	
	SER454(C…H)

	     3.07
     



	Alkyl
ARG484
LEU481
VAL344
Pi-Alkyl
LEU453
VAL344
ARG485




	
4.20
3.99
4.86

5.10
5.09
3.69

	HSADIAZ
	-5.96
	ARG186 (NH1….H)    
TYR161 (OH….O)


	2.71
2.23
	Pi-Alkyl
LEU182
ILE142
TYR161
ALA158
LEU135
Alkyl
LEU135
ALA158
Pi-Pi T Stacked
TYR161
TYR161
TYR138
Pi-Sigma
TYR138
Pi-Sulphur
MET128   
Halogen
LEU135
LEU135
ALA158



	
5.02
5.45
5.15
3.70
4.34

3.87
4.96

3.96
5.37
5.49

3.99

4.47

3.21
2.67
2.64

	HSADIFLU
	-5.92
	TYR401(O…H)
ASN405(O...ND2)
	1.99
2.41
	Pi-Alkyl
LEU529
LEU529
LEU532
MET548
Pi-Pi T Stacked
ALA528
Amide Pi-Stacked
PHE558
Halogen
LYS525



	
5.46
4.79
5.15
4.00


3.90

4.25

3.07

	HSAFA










HSAINDS








	-6.32










-6.22












	TYR411(H….F)
LEU387(H…O)
SER489(O…F)
SER489(O…F)
SER489



LEU154(O…H)
LEU135(O…H)
	     3.61
     2.24
     3.33 
     3.08
     3.77





2.09
2.45
	Alkyl
ARG485
Pi-Alkyl
LEU387
Pi-Pi T Stacked
TRY411
Pi-Cation
ARG410


Pi-Alkyl
LEU139
ALA158

Pi-Pi T Stacked
TYR161    
TYR161                                              
TYR138
TRY138

	
4.79

4.83

5.96

4.66



5.34
4.39


3.94
4.34
4.47
5.58



Table ST3: Energetics of all conformers of HSA -site I and HSA- site II complex with ADR1 dye in kcalmol-1
	Conformation
	Binding Energy (B.E)
	Ligand
efficiency
	Inhibitory constant,
Ki (m)
	Intermolecular 
energy
	vdW + H
bond + desolv Energy
	Electrostatic energy
	Torsional energy
	Total 
internal 
Unbound
Energy


	HSAWARADR1
	-7.16
	-0.3
	5.63
	-7.76
	-7.6
	-0.1
	0.6
	-1.02

	HSAAZAADR1
	-7.64
	-0.32
	2.53
	-8.23
	-7.9
	-0.33
	0.6
	-1.01

	HSAPBZADR1
	-8.52
	-0.36
	566.53
	-9.12
	-9.08
	-0.04
	0.6
	-0.88

	HSAOPBZADR1
	-7.4
	-0.31
	3.79
	-7.99
	-7.86
	-0.13
	0.6
	-0.88

	HSAIMETADR1
	-7.14
	-0.3
	5.88
	-7.73
	-7.72
	-0.01
	0.6
	-1.02

	HSACMPFAD1
	-8.36
	-0.35
	746.96
	-8.95
	-9.07
	0.11
	0.6
	-1.02

	HSAFAADR1
	-8.93
	-0.37
	286.04
	-9.52
	-9.61
	0.09
	0.6
	-0.98

	HSAIBUADR1
	-9.83
	-0.41
	62.02
	-10.43
	-10.42
	-0.01
	0.6
	-0.84

	HSADIAZADR1
	-9.35
	-0.39
	140.56
	-9.94
	-9.96
	0.02
	0.6
	-0.78

	HSADIFLUADR2
	-8.85
	-0.37
	326.16
	-9.45
	-9.53
	0.08
	0.6
	-1.03

	HSAINSLADR1
	-9.73
	-0.41
	73.16
	-10.33
	-10.29
	-0.05
	0.6
	-0.53



Table ST4: Molecular interaction parameters of all conformers of HSA- site I and HSA- site II complex with ADR1 dye
	Conformation
	Binding Energy
	Hydrogen-Bonding
Interaction
Donor -Acceptor
Amino acid-Dye
	Bond 
Distance

	Hydrophobic 
interactions
	Bond
Distance

	HSAWAR
ADR1
	
	LYS225 (H…..O)
	  1.76
	
	

	HSAAZA
ADR1
	
	


	
	Pi-Alkyl
PRO96
Alkyl
PRO96
PRO96

	
4.26

5.47
4.42

	HSAPBZ
ADR1
	
	SER489(OG…O)
ARG410(NH1…O)
TYR411(OH…O)



   
	3.19
2.63
2.95










	Pi-Alkyl
PHE403
PHE488
LEU453
TYR411
Alkyl
LEU387
LEU453
ALA449
ILE388
VAL483
LEU430
LEU457

	
5.16
4.92
5.20
4.43

5.42
5.23
3.90
4.54
4.54
5.18
3.08

	HSAOPBZ
ADR1
	
	




	
	
Alkyl
LYS225



	

3.62

 

	HSAIMET
ADR1
	
	ASN99(ND2….O)
PRO96(C….O)        
        

	2.90
3.47
	Pi-Alkyl
PRO96
Alkyl
PRO96
PRO96



	
4.55

4.89
4.13


	HSACMPF
ADR1
	
	ARG336(NH2…..O)
GLU227(OE2….C)        
             
       

	2.70
2.97



	Pi-Anion
Glu227
Alkyl
PRO299
LYS225

	
4.00

4.97
4.11


	HSAIBU
ADR1
	
	GLU252(O….H)
GLU95(C…O)
	1.92
3.59
	Pi-Alkyl
PRO96
Alkyl
PRO96
HIS67
	
3.98

4.58
3.55




	HSADIAZ
ADR1
	-5.96
	ASN99(N…..O)
HIS67(N…..O)
SER65(O….O)

	2.82
2.93
2.81
	Pi-Alkyl
PRO96
Alkyl
PRO96
PRO96
Pi-Pi Stacked
HIS67


	
4.31

5.34
4.88

4.45



	HSADIFLU
ADR1
	-5.92
	GLU252(O….H)
SER65(O…O)
GLU95(C….O)
	1.85
2.73
3.46
	Pi-Alkyl
PRO96 
Alkyl
PRO96
HIS67
	
3.87

4.49
3.76


	HSAFA
ADR1







HSAINDS
ADR1








	-6.32








-6.22












	HIS67 (H…..O)








   ASP249(C…O)	 
   TYR30(C….O)         










	3.30








3.21
3.20

	Pi-Alkyl
PRO60
Alkyl
PRO60
PRO60
Amide-Pi Stacked
GLU95


Alkyl
LEU66
VAL46
VAL7
PHE19
LEU14
LEU22
ARG10
HIS67
LEU250
LEU251
Pi-Alkyl
ALA26
Pi-Sigma
LEU251
Pi-Pi Stacked
PHE70

	
3.80

4.13
3.49

4.43



4.63
5.63
3.87
3.42
4.59
4.79
4.87
4.63
4.68
4.91

4.23

3.84

3.76







Table ST5: Energetics of all conformers of HSA -site I and BSA- site II complex with ADR2 dye in kcalmol-1
	Conformation
	Binding Energy (B.E)
	Ligand
efficiency
	Inhibitory constant,
Ki (m)
	Intermolecular 
energy
	vdW + H
bond + desolv Energy
	Electrostatic energy
	Torsional energy
	Total 
internal 
Unbound
Energy


	HSAWARADR2
	-7.51
	-0.3
	3.14
	-8.1
	-7.76
	-0.34
	0.6
	-1.04

	HSAAZAADR2
	-7.28
	-0.29
	4.59
	-7.88
	-7.71
	-0.17
	0.6
	-0.87

	HSAPBZADR2
	-8.94
	-0.36
	279.43
	-9.54
	-9.65
	-0.11
	0.6
	-1.0

	HSAOPBZADR2
	-7.45
	-0.3
	3.44
	-8.05
	-8.03
	-0.02
	0.6
	-0.69

	HSAIMETADR2

	-8.06
	-0.32
	1.24
	-8.66
	-8.61
	-0.05
	0.6
	-1.05

	HSACMPFADR2
	-7.45
	-0.3
	3.44
	-8.05
	-8.03
	-0.02
	0.6
	-0.69

	HSAFAADR2
	-8.38
	-0.34
	723.31
	-8.97
	-8.65
	0.32
	0.6
	-0.82

	HSAIBUADR2
	-10.33
	-0.33
	777.49
	-8.93
	-8.64
	-0.29
	0.6
	-0.83

	HSADIAZADR2
	-9.38
	-0.38
	133.55
	-9.97
	-10.08
	0.1
	0.6
	-0.98

	HSADIFLUADR2
	-10.7
	-0.43
	14.36
	-11.3
	-11.29
	0.0
	0.6
	-0.99

	HSAINSLADR2
	-10.8
	-0.43
	12.17
	-11.39
	-11.38
	-0.02
	0.6
	-0.97



Table ST6: Molecular interaction parameters of all conformers of HSA- site I and HSA- site II complex with ADR2 dye
	Conformation
	Binding Energy
	Hydrogen-Bonding
Interaction
Donor -Acceptor
Amino acid-Dye
	Bond 
Distance

	Hydrophobic 
interactions
	Bond
Distance

	HSAWAR
ADR2
	
	ARG336 (NH1…..O)
GLU227(H…OE2)




	  2.89
  3.00
	Pi-Alkyl
LYS225
PRO299
Alkyl
PRO299

	
5.12
4.98

4.21

	HSAAZA
ADR2
	
	GLN33(NE2…O)
GLN33(NE2…L)
THR83(C…O)



   
	2.54
3.80
3.80
	Pi-Alkyl
HIS105
TYR84
Alkyl
MET87


	
4.82
4.90

4.53

	HSAPBZ
ADR2
	
	ALA92(C…O)
	3.44
	Alkyl
LYS93
	
4.85

	HSAOPBZ
ADR2
	
	




	
	Pi-Alkyl
ALA291
Alkyl
ARG257
LEU260
ALA291
Pi-Cation
ARG257



	
3.88

4.87
4.37
4.49

3.87

	HSAIMET
ADR2
	
	GLU95(H….O)      
        

	2.96

	Pi-Alkyl
HIS67
PRO96
Alkyl
PRO96



	
4.77
5.21

3.21


	HSACMPF
ADR2
	
	
	
	Pi-Alkyl
PHE206
LEU347
ALA213
ALA210
Alkyl
ALA350
LEU327
ARG209
ALA213

	
5.10
5.23
3.77
5.17

4.21
4.16
4.55
4.46


	HSAIBU
ADR2
	
	GLU252 (O…..H)
GLU95(O….C)





	1.88
3.01
	Pi-Alkyl
PRO96
Alkyl
PRO96
PRO96
PRO96
HIS67

	
4.29

4.99
5.16
5.45
3.76

	HSADIFLU
ADR2
	-5.96
	GLU252 (O…..H)
GLU95(O….C)
GLU95(O…C)



	1.85
3.51
3.43
	Pi-Alkyl
PRO96
Alkyl
PRO96
PRO96
HIS67

	
4.21

5.08
5.41
3.74


	HSADIAZ
ADR2
	-5.92
	GLU252 (O…..H)
GLU95(O….C)
GLU95(O…C)

	1.95
3.68
3.70
	Pi-Alkyl
PRO96
Alkyl
PRO96
PRO96
HIS67



	
4.20

4.79
5.09
3.53

	HSAFA
ADR2






HSAINSL
ADR2








	-6.32







       -6.22









	GLU252 (O…..H)
GLU95(O….C)






ALA210(O….H)
SER480(O….O)



	1.98
3.48






2.28
2.58








	Pi-Alkyl
PRO96
Alkyl
PRO96
PRO96
HIS67


Pi-Alkyl
ALA210
Alkyl
ALA210
LEU347
ALA213
PHE206


	
3.92

4.96
4.65
3.82



4.23

4.34
4.13
3.49
5.30

 



Supporting Information Content:
Methodology of Mol.dock (SC):
The water molecules were eliminated during the binding interaction studies, as was done in our earlier research. The Autodock software version 4.2, which is one of the effective tools in probing big molecular weight protein with ligands processing many HB donor and acceptor groups, was used to prepare the globular protein [33]. In pdbq format, the polar hydrogen and kollman charges were added. Drugs that bind to the Sudlow binding site and ADR dyes' structures were uploaded, with the centre node and torsional bonds selected and stored in pdbqt format. In order to prepare the grid, the ligands (drugs and fluorophores) were saved in pdbqt format. Later, the grid spacing was adjusted to 0.560 and the grid box size to 126 x 126 x 126, which covers all of the protein's domains. Docking studies used the Lamarckian genetic algorithm, and ten (10) runs of the genetic algorithm (GA) were carried out with the following parameters. The area of the first ten clusters with the highest population was chosen as the probable binding region, which is generally agreed upon. With an RMSD of 2.0A, the resulting conformations were grouped, and the clusters were then sorted in order of increasing binding energy (BE) of the conformation with the lowest BE inside each cluster. On the basis of the auto dock scoring function [34], energies related to various forces of interaction were estimated. All ten conformations were ultimately chosen and saved in pdb format. Using the Biovia Discovery Studio Visualizer [35], the ADR1HSA and ADR2HSA complexes were viewed and any unfavourable interactions that may have existed during the complex formation were examined. Additionally, only the most stable conformer of the ADR1HSA and ADR2HSA complexes were taken into consideration when docking dye-protein complexes with different drugs, and the energetics and various interactions related to the binding domains were calculated and compared to one another in the presence of NSAIDs.
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